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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listinjg of Claims: 

1 . (previously presented) A branch prediction apparatus in a processor including 
address selection logic for providing a fetch address to an instruction cache, the 
fetch address used to select lines of the instruction cache ; apparatus 
comprising: .^i^^^^ 

first and second branch predictors, for providing fij^^^^cond target address 
predictions of an unconditional branch in^^ctioiS|^lhe address selection 



instruction decode logic, configured to ^e|fi^^lve and decode said uf^^c^nditional 
branch instruction and to generdfea^type thfei^eof; and 

branch control logic, configured to control i^;||0tdc|ife'ss logic to select 

said first prediction as the fetch addresff^^^d first pjrediction selecting a 
first line of the instruciSbBxache; ^^9^.. 

wherein said branch control logi|a§^|g^r configure selectively 
control the address selectiiln logio||j^€4,on saiE branch instruction type, 
to select said seborid predic%)nj[i1he'&^te0^dre said second prediction 
selecting^S^^^ilfJ line of the^ffiikruction^a^ 

2. (original) The,?^g§paratvis o^tjlaim L fiirtHfep comprising: 

comparison lo^i^^uj^^^^g^^d first second branch predictors, for 
r .?:^ff j?^^^ address predictions. 

3. (original") The'^tpji^^tus dlJiSjaim 2 wherein said type includes a specification of 

...#|i&hether said bfjfflti instrmiifeii^is a return type branch instruction. 

4. (original^r|. The appara£l^of cl^m 3, wherein said branchcontrol logic controlsthe 

addr^f^lection to select said second target address prediction if said 
branch iS^j^oction is a return instruction and said first and second predictions 

mi scompaS^^^^ 

5. (original) The apjiaratus of claim 4, wherein said second branch predictor comprises 

a call/ return stack for providing said second target address prediction of said 
return instruction. 

6. (previously presented) The apparatus of claim 2, wherein said type includes a 

specification of whether said unconditional branch instruction is a program 
counter-relative type branch instruction. 

7. (original) The apparatus of claim 6, wherein said branchcontrol logic controlsthe 

address selection logic to select said second target address prediction if said 
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twanch instruction type is a program counter-relative branch instruction and said 
first and second predictions miscompare. 

8. (previously presented) The apparatus of claim 7, wherein said second branch 

predictor comprises an arithmetic unit for calculating said second target address 
prediction based on an instruction pointer of said unconditional branch 
instruction. 

9. (previously presented) The apparatus of claim 8, wherein said arithmetic unit 

calculates said second target address prediction using said instruction pointer of 
said unconditional branch instruction. 

10. (previously presented) The apparatus of claim 2, wherei^fiaiS'tyP^ includes a 

specification of \\4iether said unconditional branch i^f^gtion is a direct type 
t«-anch instruction. 

1 1 . (original) The apparatus of claim 1 0, wherein s;^|t>rahph contlt^j|lggic controls the 

address selection logic to select said secoi^^fmrge? address pre<ll!|^i5n if said 
branch instruction type is a direct brancM^ostruction and said fir^^^.^eond 



predictionsmiscompare. ^ 



12. (previously presented) The apparatus of claini^^herein said type includes a 

specification of whether said ijpconditional bra»!^|ijristruction is an indirect type 
branch instruction. ^S^^ ^^^fe , 

13. (original) The apparatus of claim li^vwMi^tgaidbrancfl^Sntro logic controls the 

address selection logic not to sele<^said,^^Sn^9|ta^et%ddress prediction if said 
branch instructio»;1S?*?Bjs an indirec^is&ichinsf^iltion. 

14. (original) The ^^^iaratus ^^aim 13, wlj|rein said second branch fMiedictor 

compiiscs- a OTSEnc^h targ^^'buffer for cad|p3g branch tai^et addresses of previously 
executed indirec^^n9M^iS^b^cti ^ 

15. (previcpsIj^ij^^Lted) "^^i|i^e apparaffilx>f claim 2, wherein said first and second 

,^'dictors anlt^lp^coi^'j^^ to provide said first and second target address 
.-^l^^edictions of a'^^ditionS|gpShch instruction to the address selection logic, 
, i : J 4 — — ^ — i of whether said branch instruction is a 




16. (original) Hf^apparad^ of claim 15, wherein said branch control logic controls the 

address sef^|^^nSSgic to select said second target address prediction if said 
branch instrulfen type is a conditional branch instruction and said first and 
second predi^ions miscompare. 

17. (original) The apparatus of claim 15, wherein said first and second predictors 

provide first and second di rection predictions of said conditional branch 
instruction to said branch control logic for predicting whether said conditional 
branch instruction will be taken. 

1 8. (original) The apparatus of cl ai m 17, fiirther compri sing: 
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second comparison logic, coupled to said first and second branch predictors, for 
comparing said first and second direction predictions of said conditional 
branch instruction. 

19. (original) The apparatus of claim 18, wherein said branch control logic controls the 

address selection logic to select an instruction pointer of a next sequential 
instruction to said conditional branch instruction as the fetch address if said 
second direction prediction predicts said conditional branch instruction will not be 
taken. 

20. (original) The apparatus of claim 19, wherein said branch con|rol logic controls the 

address selection logic to select said next sequential inst^iiciSbxi pointer if said 
second direction prediction predicts said conditional la^^ch instruction will not be 
taken and said first and second direction predictior^Mi^^f;mpare. 

21 . (original) The apparatus of claim 2, A^dierein sai<ll?ra®!?h coni^|||ggic subsequently 
selectively controls the address selection Iq^il'^E^edon said l^pb$;h instruction 



type to select said second prediction as 
predictions do not match. 



s th#fetch address if said Si^and second 



22. (previously presented) The apparatus of cIaitifi^|^?^pSreih said unconditional 

branch instruction type comprises an Intel IA-5^gL3truction set branch instruction 
type. 

23. (original) The apparatus of claim f|fwSli^^paid first brl^||f predictor receives the 

instruction cache fetch address ariil^providi||^cJ firsttarget address prediction in 
response to the fetc^^iddress. % ^^^1^" 

24. (previously prese||!^d) ^^^^ apparatus'^^f claim 23C wherein said first branch 

predictor nr^iEes said J^t target address jjrediction in response to tlie fetch 
address whethet|^|'iJK>t ap|t:gonditional ^i^ch instruction is present in a third line 
of theJ,^|nLiction oia^ha^f iaMilSS^ cache line selected subsequent to 

sel^l^^wliltid fir^iSStruction cl^fe line. 

25 . (p^^|ously presefi%^|^^ TKe^:^piratus of cl ai m 23, wherein said first branch 

^' ^'^pciictor provide!^^d firsfpS^get address prediction prior to said instruction 
dec^e logic decod^^ said unconditional branch instruction. 

26. (original) ^^^ffl^ apparat^ of claim 1, wdierein said first branch predictor comprises a 
branch ta^|jL^dd|^^ss cache indexed by the instruction cache fetch address. 



27. (original) The aj^iSratus of claim 1, wherein said first branch predictor comprises a 

speculative caJl/retum stack. 

28. (previously presented) A branch prediction apparatus in a processor, comprising: 

first and second branch predictors, for making first and second predictions of a 
target address of an unconditional branch instruction; 

comparison logic, coupled to said first and second branch predictors, configured 
to provide a comparison of said first and second predictions; 

instruction decode logic, configured to decode said unconditional branch 
instruction and to generate a type thereof; and 
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control logic, coupled to said instruction decode logic, for causing the processor 
to branch based on said first prediction; 

wherein said control logic selectively overrides, based on said type of said branch 
instructionandsaidcomparison, said first prediction with said second 
prediction. 

29. (original) The apparatus of claim 28, wherein said instruction decode logic decodes 

and generates said branch instruction type subsequent to said first branch 
predictor making said first prediction. 

30. (original) The apparatus of claim 28, wherein said second bra|ic^h predictor makes 

said second prediction in response to said instruction dh^i^^e logic decoding said 
branch instruction. jSfc^ 

31-33. (canceled) f| 

34. (original) The apparatus of claim 28, wherein p|ii8^^i^'parison I^j^^ first 
and second target addresses in said first a#l second predictions,'1^iDectively. 



35. (original) The apparatus of claim 34, wheref^g^d coitBi^l logic selecti^l^ 

overrides, based on said type of said branclf^|to][a4Bori>said first prediction with 
said second prediction by causing the processSi|tg;branch to said second target 
address if said first and seconBjaiget addresses c^^^match. 

36. (previously presented) A pipelineiji pi^fes^ comprisl^^p^"' 

a speculative b«:anch predictor, foi\giakin^^t^J^|^Hd^ prediction of an 
unconditior)|d^^nch instru^^<gff ^"^^1^'^ 

control logicj^i^upled tq^id speculative branch predictor, for branching the 
proCcS^i^Jbascd qjgt said specula%ver.?prediction; 

1 to.d!bcode and generate a type of said branch 

.^^¥K)n-speculal;^|l>ranc^^^^cHc^tor, coupled to said instruction decode logic, for 
making af^igfe-specqpive prediction of said unconditional branch 
'^1^^ instructionj^ ^ 

wheretiJl^d contrq^jbgic subsequentiy selectively branches the processor based 
oft^kl noj^Speculative prediction and said branch instruction type. 

37. (original) The i^icessor of c!aim36, further comprising: 

an instruction cache, coupled to an address bus for receiving a fetch address, said 
fetch address selecting a line of instructions for provision to said 
instruction decode Ic^c. 

38. (original) The processor of claim 37, wherein said speculative branch predictor 

makes said speculative prediction even though a possibility exists that no branch 
instruction is present in said line of instructions. 

39. (previously presented) The processor of claim 36, wherein said non-speculative 

branch predictor makes said non- speculative prediction in response to said 
instruction decode logic decoding said unconditional branch instruction. 
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40-44. (canceled) 

45. (previously presented) A method for branching in a pipelined processor, 

comprising: 

generating a speculative target address of an unconditional branch instruction; 

branching the processor to said speculative target address; 

decoding said unconditional branch instruction after said branching; 

generating a non-speculative target address of said unconditional branch 
instruction after said decoding; . 

determining a branch type of said unconditional branc]j|instruction; 

determining whether said speculative and nori-spep]Sati^§Marget addresses match; 

and % ^'m^. 

selectively branching, based on said branclv^pe;%> said non-^^ylative target 
address if said speculative and na#speculative target addK^s do not 
match. "^pr 

46. (original) The method of claim455furthercomp^|£iL§? ^ 

determining if said branch typ^r^is a program coiinfeircrelative type branch 
instruction; "^ftSl^u.^ '^^9:% 

wherein said selectively branchiriig^corrtip^§^4^ranchi ngHo said non- speculative 
target address if said speci3|dive^^dii^^S|)e.culative target addresses do 
not matc^b§y^i|lsaid btf^nctfiy^ is a prog&n counter-relative type 
brancJ^Siistruct^li % 

47 . (original ) Thi nid^^d of clSim 45, furthe r^inpri si ng: 

determjry^ if sail[i^^^SS^^^^^fe(?|fcc^^^^ type branch instruction; 

wherein said:^|^ctivel^b;^nching comprises branching to said non- speculative 
^^j^ target a^^Oss if s^^j^culative and non- speculative target addresses do 
^^^^^^^ not matcfi?^^^ if saipS-anch type is a return type branch instruction. 

48. (previouii^gresented) The method of claim 45, ftirther comprising: 

determiMpgjf said^OTanch type is an indirect type branch instruction; 

wherein saii^^IiiStively branching comprises branching to said non- speculative 
targej^ddress if said speculative and non- speculative target addresses do 
not match and if said branch type is an indirect type branch instruction. 

49. (original) The method of claim45, further comprising: 

determining if said branch type is an indirect type branch instruction; 

wherein said selectively branching comprises not branching to said non- 
speculative target address if said branch type is an indirect type branch 
instruction. 

50. (original) The method of claim 45, further comprising: 
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generating a non-speculative direction prediction of said branch instruction after 
said decoding said branch instruction; and 

hranching to a next sequential instruction pointer after said branch instruction if 
said non-speculative direction prediction indicates said branch instruction 
will not be taken. 
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